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Abstract—We provide a compilation of 158 species of mealybugs that are either a pest 
or threat to United States agriculture. Included for each species, where applicable, is 
reference to: the United States origin and date of introduction; whether it is established 
in the United States: its pest or threat status in the United States along with a validation 


citation: its principle hosts: and its biogeographical region of origin. 
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Mealybugs (Pseudococcidae) are major 
agricultural pests and pose serious problems 
when introduced into new areas of the 
world without natural enemies. In recent 
years, it has become increasingly obvious 
that introduced species have a major eco- 
nomic and esthetic impact on plants. Public 
concern stimulated Congress to develop a 
report on the subject (Office of Technology 
Assessment 1993) and a Presidential initia- 
tive (Executive Order 13112) to seek a so- 
lution to this problem is currently under- 
way. Scale insects are notorious invaders 
because they are small, often live in con- 
cealed habitats. and frequently are trans- 
ported on commodities that are common in 
international commerce. Mealybugs are a 
group of scale insects that are of special 
interest because of the recent introduction 
of four pest species in the United States. 
They are: the pink hibiscus mealybug. Ma- 
conellicoccus hirsutus (Green) (California 
1999). the papaya mealybug, Paracoccus 
marginatus Williams and Granara de Wil- 
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link (Florida 1998), the vine mealybug 
Plauococcus ficus (Signoret) (California 
1994), and the banana mealybug Pseudo- 
coccus elisae Borchsenius (Florida 1995). 
The origin of recent California infestations 
of P. ficus is not clear. This species was 
collected in several localities in the south- 
eastern United States beginning in 1924, 
but was always found on fig trees (Ficus 
carica L.). It has not been recollected since 
1959 and was never collected east of Texas. 
The infestation in California is only on 
grapes and has not been found on figs. It is 
likely that the California infestation is from 
an overseas source and not from the eastern 
United States. 

Since invasive species are a major issue 
in U.S. agriculture, and with several recent 
introductions of pest mealybug species, we 
decided to investigate several parameters 
concerning invasive mealybug species. Our 
objectives were: [) to develop a preliminary 
list of the pest mealybug species of the 
world; 2) to provide a list of introduced and 
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pest mealybugs of the United States; 3) to 
ascertain which of the species in the pre- 
vious two objectives are introduced or na- 
tive to the United States; 4) to examine data 
provided by the United States Department 
of Agriculture, Animal and Plant Health In- 
spection Service—Plant Protection and 
Quarantine (USDA, APHIS-PPQ) concern- 
ing the most commonly intercepted mealy- 
bug species at the United States ports-of- 
entry; and 5) using this information. to try 
to understand which mealybugs are most 
likely to invade the United States in the fu- 
ture. 


MATERIALS AND METHODS 


Executive Order 13112 established the 
National Invasive Species Council and pro- 
vided a definition of an invasive species as: 
e a species that is 1) non-native (or 
alien) to the ecosystem under consideration 
and 2) whose introduction causes or is like- 
ly to cause economic or environmental 
harm or harm to human health." This def- 
inition not only includes alien species to the 
United States but also encompasses native 
species. The definition also has an econom- 
ic or potential economic component. Using 
this definition, the grape mealybug., Pseu- 
dococcus maritinus (Ehrhorn) would be an 
example of an invasive species in the Unit- 
ed States even though it likely is native. 
The definition that we use is a bit more sim- 
plistic. We consider invasive species to be 
those that are not native to the United States 
(alien or adventive) regardless of economic 
harm. 

To make a table of pest mealybugs of the 
world, we have used a broad definition of 
the term "pest." Essentially. if a species is 
described in the literature as a pest, or as 
causing damage. or being controlled. or of 
economic importance. we have included it 
in the list. Our perspective for this paper 
has focused on the impact or potential 1m- 
pact of a pest mealybug in the United 
States. For example, Antonina pretiosa Fer- 
ris is known only from bamboo, and there- 
fore, is considered to have relatively minor 
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pest potential in the United States; it may 
be far more important in areas of the world 
where bamboo is a predominant component 
of the natural or ornamental vegetation. 
Conversely, Pseudococcus cryptus Hempel 
occurs on an array of agricultural crops that 
are important to the United States economy 
and is considered a major threat. The term 
"threat" is used for species that are consid- 
ered pests but do not occur in the United 
States. For adventive species, we have ap- 
proximated the United States date of intro- 
duction by searching the literature for the 
earliest collection record or have examined 
specimens in the National Entomological 
Collection of the National Museum of Nat- 
ural History, in Beltsville, Maryland for the 
earliest record. Obviously, these dates are 
only estimates of when the species first in- 
vaded the United States. It is difficult to 
determine the zoogeographic area of origin 
for some species. It is clear that they are 
from the old or new world. but it is not 
always evident from which area. In some 
cases, we have simply made an educated 
guess based on the current distribution of 
the species. the distribution of what appears 
to be its closest relatives, and the natural 
distribution of its primary host plants. We 
have used the same criteria to determine if 
a particular species is native to the United 
States. In several instances, it is not clear, 
e.g.. Phenacoccus gossypii Townsend and 
Cockerell or P. dearuesii King. 


RESULTS 


Table | provides information on 158 
mealybug species. Since the table includes 
six species that have been introduced into 
the United States but are not considered 
pests, we estimate that there are 152 mealy- 
bugs that represent either a pest or threat to 
the United States agriculture. In the United 
States, there are 66 pest mealybug species, 
19 are considered to be native. Therefore. 
47 mealybug pests in the country are in- 
vasive species. Based on information pre- 
sented in ScaleNet on the Pseudococcidae 
by Ben-Dov and German (2001). there are 
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Fig. 1. 


350 species of mealybugs in the United 
States; thus, the adventive component of the 
mealybug fauna in the United States is ap- 
proximately 13%. With the exception of the 
1980's. every decade since the 1880's has 
seen the introduction of at least 2 species 
of mealybug pests (Fig. 1). Two periods, 
the 1910's and the 1990's, witnessed the 
greatest number of introduced mealybug 
pests (9 and 7 species, respectively). 

A summary of the area of origin of all 
invasive species in the United States is as 
follows: Palearctic Region—17 U.S. invad- 
ers, 4 of which are considered non-pest ad- 
ventives; Neotropical Region—12 U.S. in- 
vaders. none are considered non-pest ad- 
ventives; Oriental Region—7 U.S. invaders, 
one is considered a non-pest adventive; 
Australasian Region—4 U.S. invaders, one 
is considered a non-pest adventive; Afro- 
tropical Region—3 U.S. invaders, none are 
considered non-pest adventives; and Nearc- 
tic Region outside of the U.S.-4 U.S. in- 
vaders. none are considered non-pest ad- 
venti ves. 

Examination of the origin of pest mealy- 


Introduction of mealybug pests into the United States from 1880—1999, 


bugs worldwide provides the following to- 
tals: from the Palearctic Region, 46; Nearc- 
tic Region, 27; Neotropical Region, 25; 
Oriental Region 23: Afrotropical Region, 
19: and from the Australasian Region, 18. 
Host characteristics of these pests include: 
22% polyphagous; 20% on grasses; 16% on 
citrus/tropical fruits; 6% on coffee: and the 
remainder are not polyphagous and occur 
on various other hosts. Based on the char- 
acteristics of the highest pest mealybug dis- 
tributions and greatest frequency of host 
plants, a list of 10 species most likely to 
invade the United States has been deter- 
mined. These species include: Cataenococ- 
cus hispidus (Morrison). Dysmicoccus neo- 
brevipes Beardsley. Heliococcus bohemicus 
Šulc, Nipaecoccus viridis (Newstead), 
Phenacoccus avenae Borchsenius, Phena- 
coccus azaleae Kuwana, Planococcus lila- 
cinus (Cockerell), Planococcus minor 
(Maskell), Pseudococcus cryptus Hempel, 
and Rastrococcus iceryoides (Green). 
Interception records from the past five 
years from the USDA, APHIS-PPQ also 
were searched. A list of the 10 species in- 


VOLUME 104, NUMBER 4 


tercepted most frequently at U.S. ports-ot- 
entry are: Cataenococcus hispidus (Morri- 
son) Dysmicoccus bispinosus Beardsley; 
Dysmicoccus mackenziei Beardsley; Dys- 
micoccus neobrevipes Beardsley; Maconel- 
licoccus hirsutus (Green); Palinicultor pal- 
marun (Ehrhorn): Paracoccus marginatus 
Williams and Granara de Willink: Plano- 
coccus krauuliiae (Kuwana); Planococcus 
lilacinus (Cockerell): and Planococcus mi- 
nor (Maskell). Comparison of the two lists 
reveals four species that are common to 
both. They are: Cataenococcus hispidus: 
Dysmicoccus ueobrevipes: Planococcus lil- 
acinus; and Planococcus minor. We suggest 
that these species are most likely to be the 
next invasive mealybugs into the United 
States. 


DISCUSSION 

Our data indicate that the decades start- 
ing in 1910 and 1990 had the largest num- 
ber of mealybug introductions. We specu- 
late that the first peak occurred because of 
implementation of the Plant Quarantine Act 
in 1912. At this time, new inspection pro- 
cedures were started causing the detection 
of many insect contaminants in import 
commodities at U.S. ports-of-entry. In- 
creased detection caused the development 
of strategies to reduce the risk of introduc- 
tion of the potential invasive species. We 
suspect that the recent increase in world 
trade and the difficulty of inspecting large 
volumes of containerized imports may ex- 
plain the larger number of mealybug estab- 
lishments in the 1990's. 

Our findings provide predictions about 
the most likely mealybug species to be in- 
troduced into the United States in the future 
and give procedures that may help others 
make predictions about the next invasive 
mealybug in other countries. Another cri- 
terion for predicting invasive species prob- 
lems that was not considered here might in- 
clude examination of all polyphagous spe- 
cies that have several agricultural hosts. A 
final observation: although invasive species 
are not always economic before they invade 


a new area, examination of the list of U.S. 
invaders reveals that most were considered 
to be at least minor pests before they were 
invasive in the U.S. 


ACKNOWLEDGMENTS 


We thank Paris Lambdin (The University 
of ‘Tenessessee, Knoxville, USA), Douglas 
J. Williams (Department of Entomology, 
The Natural History Museum, London, 
UK), William E Gimpcel, Jr. (Maryland De- 
partment of Agriculture, Annapolis. MD. 
USA), Steven W. Lingafelter (Systematic 
Entomology Laboratory, USDA, Washing- 
ton, DC, USA), and Ronald Ochoa (Sys- 
tematic Entomology Laboratory, USDA, 
Beltsville, MD. USA) for their comments 
and reviews of the manuscript. We are also 
grateful to Joe Cavey (APHIS-PPQ, Riv- 
erdale, MD) for providing mealybug inter- 
ception data at U.S. ports-of-entry and Pen- 
ny Gullan (University of California, Davis, 
CA, USA) for her help in determining the 
earliest collection date of Ferrisia malvas- 
tra in the U.S. Thanks is also due to Ray 
Gill (California Dept. of Food and Agricul- 
ture. Sacramento, CA, USA) for allowing 
us to cite his in press work concerning in- 
formation about Vryburgia trionymoides. 


LITERATURE CITED 


Ali, S. M. 1962. Coccids affecting sugarcane in Bihar 
(Coccidae: Hemiptera), Indian Journal of Sugar 
Cane Research and Development 6: 72-75. 

Azhar. l. 1983. Some preliminary observations on the 
ecology of selected cocoa pests in west Malaysia. 
Malaysian Plant Protection Society Newsletter 
7( Supplement): 15. 

Balachowsky, A. S. 1957. Sur un nouveau genre ab- 
errant de cochenille radicole myrméécophile nuis- 
able au cafééier en Colombie. Revue de Patholo- 
gie Végétale et d'Entomologie Agricole de France 
36: 157—164. 

Baxendale, E P, J. M. Johnson-Cicalese. and T. P 
Riordan, 1994. Tridiscus sporoboli and Trionymus 
sp. (Homoptera: Pseudococcidae): potential new 
mealybug pests of bulfalograss turf. Journal of the 
Kansas Entomological Society 67: 169—172. 

Ben-Dov, Y. 1994. A systematic catalogue of the 
mealybugs of the world (Insecta: Homoptera: 
Coccoidea: Pseudococcidae and Puloidae) with 
data on geographical distribution, host plants, bi- 


ology and economic importance. Intercept Limit- 
ed. Andover. UK. 686 pp. 

Ben-Dov, Y. and V. German. 2001. Pseudococcidae /n 
ScaleNet [web page] http://www.sel.barc.usda. 
gov/scalenet/scalenet.htm. Accessed 12 October 
2001. 

Brain, C. K. 1929. Insect Pests and Their Control in 
South Africa. Die Nasionale Pers Beperk. Cape 
Town, South Africa. 468 pp. 

Brookes. H. M. 1972. Two species of Eurycoccus Fer- 
ris on Acacia in Australia (Homoptera: Pseudo- 
coccidae). Journal of the Australian Entomologi- 
cal Society 11: 129—134. 

Brown, L. R. and C. O. Eads. 1967. Insects affecting 
ornamental conifers in southern California. Bul- 
letin of the California Agricultural Experiment 
Station 834: 1-72. 

Calkins, L. 1946. Notes of the juniper mealybug. Pseu- 
dococcus juniperi Ehrhorn. Journal of the Kansas 
Entomological Society 19: 66—69. 

Castillo L.. J. A. and A. C. Bellotti. 1990. Diagnostic 
characters of four mealybug species (Pseudococ- 
cidae) in Cassava crops (Manihot esculenta) and 
observations on some of their natural enemies. 
Revista Colombiana de Entomologia 16: 33-43. 
(In Spanish.) 

Cockerell. T. D. A. 1929. A new mealy-bug infesting 
coconut in the Solomon Islands. The Entomologist 
62: 90-91. 

Cockerell. T. D. A. and E. Robinson. 1915. Descrip- 
tions and records of Coccidae. Bulletin of the 
American Museum of Natural History 34: 105- 
ie: 

Cox, J. M. 1987. Pseudococcidae (Insecta: Hemiptera). 
Fauna of New Zealand. Duval. C. T. (series ed.), 
11. DSIR Science Information Publishing Centre. 
Wellington, New Zealand. 229 pp. 

. 1989. The mealybug genus Planococcus (Ho- 
moptera: Pseudococcidae). Bulletin British Mu- 
seum (Natural History), Entomology. 58(1): 1-78. 

Cranshaw, W., D. Gerace, and N. Demirel. 1998. Con- 
trol of hawthorn mealybug. 1997, pp. 359—360. In 
Saxena, K.N.. Arthropod Management Tests. Vol. 
23. Entomological Society of America, Lanham, 
MD. 

Danzig. E. M. 1986. Coccids of the Far-Eastern USSR 
(Homoptera: Coccinea). Phylogenetic Analysis of 
Coccids in the World Fauna. Amerind Publishing 
Co.. New Delhi. India. 450 pp. 

Doane. R. W.. E. C Van Dyke. W. J. Chamberlin. and 
H. E. Burke. 1936. Forest Insects: A Textbook for 
the Use of Students in Forest Schools. Colleges, 
and Universities. and for Forest Workers. Mce- 
Graw-Hill. New York. 463 pp. 

Dudley. J. E.. B. J. Landis. and W. A. Shands. 1952. 
Control of potato insects. Farmer's Bulletin 
(USDA) 2040: 1-52. 

Dufour. B. 199). Place and importance of different in- 


PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


sect species in the ecology of CSSV (cocoa swol- 
len shoot virus) in Togo. Café Cacao Thé 35: 197— 
204. (1n French.) 

Dziedzicka. A. 1990. The characteristic of scale insects 
(Coccinea) occurring in Polish greenhouses. Part 
III. Pseudococcidae. Acta Biologica Cracoviensia: 
Series: Zoologia 32: 29-38. 

Ferris. G. F 1953. Atlas of the Scale Insects of North 
America. v. 6. The Pseudococcidae (Part II). Stan- 
ford University Press. Palo Alto. California. 506 
PP. 

Fox-Wilson. G. 1939. Insect pests of the genus Rho- 
dodendron. Internationaler Kongress Entomolo- 
gische (Berlin) 7: 2296—323. 

Fuchs. T. W., J. W. Stewart. R. Minzenmayer, and M. 
Rose. 199]. First record of Phenacoccus solen- 
opsis Tinsley in cultivated cotton in the United 
States. The Southwestern Entomologist 16: 215- 
RUIN 

Garcia. A. 1995. Observaciones sobre la sensibilidad 
de especies de Coffea a la cochinilla de la raiz 
(Dysmicoccus bispinosus (Beardley. 1965)). Bol- 
etín de Promecafe No. 65, pp. 15-16. 

Gill. R. In press. The Scale Insects of California: Part 
4. The Mealybugs (Hemiptera: Pseudococcidae & 
Putoidae). California Department of Food & Ag- 
riculture, Sacramento, Calilornia. 

Gimpel. W. E and D. R. Miller. 1996. Systematic anal- 
ysis of the mealybugs in the Pseudococcus mari- 
timus complex (Homoptera: Pseudococcidae). 
Contributions on Entomology, International 2: I- 


163. 
Godfrey. L. D. and C. Pickel. 1998. Seasona! dynamics 
and management schemes for a subterranean 


mealybug, Rhizoecus kondonis Kuwana, pest of 
alfalfa. The Southwestern Entomologist 23: 343— 
350. 

Gu. M. B. and P. Z. Chen. 1996. A preliminary study 
on the factors influencing population density of 
Oracella acuta. Forest Research 9: 534-537. 

Hambleton, E. J. 1976. A revision of the new world 
mealybugs of the genus Rhizoecus (Homoptera: 
Pseudococcidae). United States Department of 
Agriculture Technical Bulletin 1522, 88 pp. 

Hamilton. C. C. 1942. The taxus mealybug. Pseudo- 
coccus cuspidarae Rau. Journal of Economic En- 
tomology 35: 173-175. 

Hara. A. H.. T. Y. Hata, and B. K. S. Hu. 1996. Control 
of the palm mealybug with insecticides. Hawaii. 
1995. pp. 381—382. In Burditt, A.K.. Jr. ed. Ar- 
thropod Management Tests, Vol. 21. Entomolog- 
ical Society of America. Lanham, Maryland. 

Harris, E. 1961. Distortion of guineacorn (Sorghiin 
vulgare) caused by a mealybug. Heterococcus ni- 
geriensis Williams, in Northern Nigeria. Bulletin 
of Entomological Research 51: 677—684. 

Hattingh. V. 1993. Mealybugs and cottony cushion 


VOLUME 104. NUMBER 4 


scale on citrus in Southern Africa. Citrus Journal 
3: 20-22. 

Huang, B. 1987. A further investigation of the citrus 
root mealybug, Rhizoecus kondonis Kuwana and 
citrus ground mealybug, Geococcus citrinus Ku- 
wana (Homoptera: Pseudococcidae). (In Chinese). 
Journal of Fujian Agricultural College 16: 83-80. 

Johnson, W. T. and H. H. Lyon. 1991. Insects that Feed 
on Trees and Shrubs. Comstock Publishing As- 
sociates. Ithaca. New York. 560 pp. 

Johnston, L. C. 1964. Two new orchid pests. Orchid 
Digest 28: 122-124. 

Kawai, S. and K. Takagi. 1971. Descriptions of three 
economically important. species OF root-feeding 
mealybugs in Japan (Homoptera: Pseudococci- 
dae) Applied Entomology and Zoology 6: 175— 
182. 

Kiritchenko, A. N. 1932, Description of some new 
Coccidae (Hemiptera) Turkestan and 
Ukraine. Trudy Zoologicheskogo Instituta Aka- 
demii Nauk SSSR 1932: 135-142. 

Kosztarab, M. and E Kozár. 
Central Europe. Akademiai Kiado. Budapest. 456 
PP- 

Krishnamoorthy, A. and M, Mani. 1996, Suppression 
of brinjal mealybug Coccidohystrix insolita with 


from 


Cryptolaemus montrouzieri. Insect Environment 
2:50 

Le Pelley, R. H. 1943. An oriental mealybug (Pseu- 
dococcus lilacinus Cktl.) (Hemiptera) and its in- 
sect enemies. Transaction of the Royal Entomo- 
logical Society of London 93: 73-93. 

1968. Pests of Coffee. Longmans, London. 
588 pp. 

Malumphy. C. 1997. Imperfect mealybug. Phenacoc- 
cus defectus Ferris (Homoptera: Coccoidea, Pseu- 
dococcidae). a pest of succulent ornamental 
plants, new to Britain. Entomologist's Gazette 48: 
285-288. 

Manichote, P. and W. W. Middlekauff. 1967. Life his- 
tory studies of the cactus mealybug Spilococcus 
cactearum McKenzie (Homoptera: Coccoidea: 
Pseudococcidae). Hilgardia 37: 639-660. 

Marotta, S. and A.P. Garonna. 1992 (1991). [New and 
little known Homoptera Coccoidea of cacti and 
succulent plants in Ttaly.] Homoptera Coccoidea 
nuovi e poco conosciuti delle piante grasse in Ita- 
lia. Proceedings of the Sixteenth Italian National 
Congress of Entomology. (Atti XVI Congresso 
Nazionale italiano di Entomologia): 741—746. (In 
halian) 

Marotta, S. and G. Pagano. 1997. [Research on Delot- 
tococcus euphorbiae (Ezzat and McConnell) (Ho- 
moptera Coccoidea Pseudococcidae) 1I. Bio-etho- 
logical.] Ricerche su Delottococcus. euphorbiae 
(Ezzatt and McConnell) (Homoptera Coccoidea 
Pseudococcidae) 1]. Osservazioni bio-etologiche. 
Entomologica 31: 99-115. (In Italian) 


1988. Scale Insects of 


835 


Matile-Ferrero, D. and D. J. Williams. 1995. Recent 
outbreaks of mealybugs on plantain (Musa spp.) 
in Nigeria including a new record for Africa and 
a description of a new species of Planococeus Fer- 
ris (Homoptera, Pseudococcidae). Bulletin de [a 
Société Entomologique de France 100: 445—449. 

McKenzie, I. I 
Taxonomy, Biology, and Control of North Amer- 
ican Species (Homoptera: Cooccoidea: Pseudo- 


1967. Mealybugs of California with 


coccidae). University of California Press, Berke- 
ley. 526 pp. 

Milier, D. R. and S. Polavarapu. 1997. A new species 
of mealybug in the genus Dysmicoccus (Hemip- 
tera: Coccoidea: Pseudococcidae) of importance 
in highbush blueberries (Vaccinium corymbosum, 
Ericaceae) in the eastern United States. Proceed- 
ings of the Entomological Society of Washington 
99: 440—400. 

Miller, D. R. and D. J. Williams. 1997. A new species 
of mealybug in the genus Pseudococcus (Homop- 
tera: Pseudococcidae) of quarantine importance. 
Proceedings of the Entomological 
Washington 99: 305-311. 

Myartseva, S. N, and G, A. Kharchenko. 1987. [Bi- 
ology of Dysmicoceus multivorus (Kir.).] Gin Rus- 
sian). Izvestiya Akademii Nauk Turkmenskoi SSR 
Biologii Nauk 6: 63-65. 

Office of Technology Assesment. 1993, Harmful Non- 
indigenous Species in the United States. OTA-F- 
565. United States Government Printing Office. 
Washington, D.C. 391 pp. 

Osborn, H. T. 1952. Insect pest survey. Bulletin of the 
California Department of Agriculture 40: 150— 
155. 

Park, J. D. and K. H. Hong. 1992. Species, damage 
and population density of Pseudococcidae injuring 
pear fruits. (In Korean). Korean Journal of Ap- 
plied Entomology 31: 133-138. 

Pijls, J. WA. M.. G J.J, Driessen, R- P. E. Butot; C. 
G. M. Conijn, J. J. M. Van Alphen. and P. J. 
Francke. 1998. Development of an environmen- 
tally friendly method to control the mealybug 


Society of 


Phenacoceus emansor in iris bulb stores in the 
Netherlands. Proceedings of the Section Experi- 
mental and Applied Entomology of the Nether- 
lands Entomological Society 9: 111-116. 

Rao, V. P. 1950 (1947). A new species of mealybug 
from India. Indian Journal of Entomology 9: 15- 
18. 

Razak, T. A.. D. V. Ananthi, and R. Jayanthi. 1994, 
Biology of the sugarcane mealybug. Dysmicoccus 
carens. Williams (Homoptera: Pseudococcidae). 
Journal of Entomological Research (New Delhi) 
18: 169—174. 

Saakyan-Baranova, A. A. 1954. Pests of greenhouse 
plants. Akademii Nauk SSSR Glavnogo Botani- 
cheskii Sada Trudy 4: 7-41. (In Russian) 

Sasscer, E. R. 1918. Important foreign insect pests col- 


836 


lected on imported nursery stock in 1917. Journal 
of Economic Entomology 11:125-129. 

Sharaf, N. W. and D. E. Meyerdirk. 1987. A review 
on the biology, ecology and control of Nipaecoc- 
cus viridis (Homoptera: Pseudococcidae). Miscel- 
laneous Publications of the Entomological Society 
of America 66: 1-18. 

Snetsinger, R. 1966. Biology and control of a root- 
feeding mealybug on Samtpailia. Journal of Eco- 
nomic Entomology 59: 1077-1078. 

Stahl. C. E 1927. A preliminary report on a grass-root 
mealybug (Ripersia radicicola Morrison) affect- 
ing sugar cane in Cuba. Journal of Economic En- 
tomology 20: 392—399. 

Summel, J. E 1996. Miscanthus mealybug, Miscanthi- 
coccus miscanthi (Takahashi). Regulatory Horti- 
culture (Pennsylvania Department of Agriculture) 
22: 21-23. 

Summerville, W. A. T. 1928. Mealy bug attacking Pas- 
palum grass in the Cooroy District. Queensland 
Agricultural Journal 30: 201—209. 

Takahashi, R. 1928. Coccidae of Formosa. The Phil- 
ippine Journal of Science 36: 327—347. 

Ter-Grigorian, M. A. 1956. The mealybug (Phenacoc- 
cus tergrigorianae Borchs.) pest of cereal plants 
in the Armenian SSR. Izvestiya Akademii Nauk 
Armyanskoi SSR 9: 57-62. (In Russian) 

1973. Soft and armored scales (Coccoidea) 
mealybugs (Pseudococcidae). 7j ‘Fauna of Ar- 
menian SSR”. Izvestiya Akademii Nauk Armian- 
skoi SSR. Yerevan 1—246. (In Russian) 

Ward. A. 1966. Mealybugs (Hemiptera: Pseudococci- 
dae) in Hawke's Bay orchards. New Zealand Jour- 
nal of Agricultural Research 9: 452—454. 

Watson, G. W. and J. M. Cox. 1990. Identity of the 
African coffee root mealybug, with descriptions 
of two new species of Planococcus (Homoptera: 
Pseudococcidae). Bulletin of Entomological Re- 
search 80: 99-105. 

Willcocks, EC. 1925. Insects and mites feeding on gra- 
mineous crops and products in field, granary, and 
mill. pp. 357-412. In The Insect and Related Pests 
of Egypt. Vol. 2. Sultanic Agricultural Society, 
Cairo. 

Williams. D. J. 1960. A new species of Planococcus 
Ferris (Coccoidea: Homoptera) on yams in New 
Guinea. Papua New Guinea Agricultural Journal 
ge e 

1962. The British Pseudococcidae (Homop- 
tera: Coccoidea). Bulletin of the British Museum 
(Natural History) Entomology 12: 1—79. 

1970. The mealybugs (Homoptera, Coccoi- 
dea. Pseudococcidae) of sugar-cane, rice and sor- 
ghum. Bulletin of Entomological Research 60: 
109-188. 

. 1981. New records of some important mealy- 


PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


bugs (Hemiptera: Pseudococcidae). Bulletin En- 
tomological Research 71: 243-245. 

. 1984. Two injurious mealybugs new to Britain 
(Hem.. Homoptera, Coccoidea, Pseudococcidae). 
Entomologist's Monthly Magazine 120: 227-228. 

. I985a. Australian Mealybugs. British Muse- 
um (Natural History). 431 pp. 

. |985b. Hypogeic mealybugs of the genus A/- 
zoecus (Homoptera: Coccoidea) in India. Journal 
of Natural History 19: 233-242. 

1985c. Mealybugs of the genus Rhizoectis 
(Hemiptera: Pseudococcidae) on African violets 
(Saintpaulia spp.) with a description of a new spe- 
cies from Thailand. Bulletin of Entomological Re- 
search 75: 621-624. 

. 1986. Rastrococcus invadens sp. n. (Hemip- 
tera: Pseudococcidae) introduced from the Orien- 
tal Region to West Africa and causing damage to 
mango, citrus and other trees. Bulletin of Ento- 
mological Research 76: 695—699. 

. 1987a. Scale insects (Homoptera: Coccoidea) 
on coffee in Papua New Guinea. Papua New 
Guinea Journal of Agriculture, Forestry and Fish- 
eries 34: 1-7. 

. 1987b. Rhizoecus (Insecta; Homoptera: Pseu- 
dococcidae) from Australia with a description of 
a new species damaging garden plants in Victoria. 
Memoirs of the Museum of Victoria 48: 191—194. 

1996. A synoptic account of the mealybug 
genus Ferrisia. Entomologist's Monthly Magazine 
132: 1-10. 

. 1998. Mealybugs of the genera Eumyrnococ- 
cus Silvestri and Xenococcits Silvestri associated 
with the ant genus Acropyga Roger and a review 
of the subfamily Rhizoecinae (Hemiptera, Coc- 
coidea, Pseudococcidae). Bulletin of the Natural 
History Museum. Entomological Series (London) 
67; 1-64. 

Williams. D. J. and D. R. Miller. 1985. Phenacoccus 
avenae Borchsenius (Hemiptera: Pseudococcidae) 
from the Netherlands and Turkey, intercepted at 
quarantine on bulbs, corms and rhizomes of or- 
namental plants. Bulletin of Entomological Re- 
search 75: 671—674. 

Williams, D. J. and G. W. Watson. 1988. The Scale 
Insects of the Tropical South Pacific Region. Pt. 
2: The Mealybugs (Pseudococcidae). CAB Inter- 
national Institute of Entomology. London. 260 pp. 

Williams, D. J. and M. C. Granara de Willink. 1992. 
Mealybugs of Central and South America. CAB 
International, London, England. 635 pp. 

Xie. Y., W. Ji, H. Liu. J. Zhao, Y. Li, H. Zhang. and 
Y. Zhang. 1998. The biology of Phenacoccus aza- 
leae (Pseudococcidae) in the forest of Bunge 
Prickly Ash. northern China. 40 In:, VIIIth Inter- 
national Symposium on Scale Insect Studies. 41 


pp. 


